Composite materials based on blends of rubbers and thermoplastics and produced by dynamic vulcanisation (thermoplastic vulcanisates (TPVs)) are among the most promising polymeric materials (refs. 1-3). Possessing high elasticity and other properties of rubbers during service, these materials retain thermoplasticity and at elevated temperatures can be processed similarly to thermoplastics.
Non-reactive and reactive oligomers were used as the additives. The first group includes ester plasticisers, petroleum oils, and oligoolefins. These compounds can affect the physical structure of the composites and the interaction at the phase boundary. The second groups of additives (oligoester acrylates, oligodienes) can enter into chemical reactions with the rubber and result in the formation of specific structures in rubber-thermoplastic composites (ref. 2; ref. 6, pp. 143-146) .
Additives were introduced into a melt of ethylene-propylene rubber with polyolefins (polypropylene (PP) or polyethylene (PE)) at temperatures 20-30 K higher than the melting point of the thermoplastic, before or after the introduction of vulcanising agents. Sulphur accelerating, 'resinous', and 'effective' vulcanising systems were used (ref. 7) .
The process of dynamic vulcanisation was carried out in the mixing chamber of a Brabender plastograph for 10 min at specified heat carrier temperatures. The test specimens were moulded in an electric press at 170 and 200°C for 10 min, with subsequent cooling under a pressure of 20 MPa to room temperature. The physicomechanical properties of the TPVs were determined by standard procedures.
The effectiveness of the influence of reactive oligomers on the properties of rubber-thermoplastic composites was shown earlier (ref. 6 ) for the case of composites produced by traditional rubber technology. It was established that the oligomers, wetting the surface of the plastics, promote an improvement in their dispersion in the rubber and an increase in chemical and physical interaction of the components at the phase boundary. This leads to an improvement in the physicomechanical properties of materials based on a rubberthermoplastic composite.
However, the introduction of reactive oligomers (oligoester acrylates (OEAs) (TGM-3 or MGF-9)) into composites of ethylene-propylene rubber with polyolefins proved to be less effective than was supposed. When reactive oligomers were introduced into blends of EPR with polyethylene, an improvement was observed in the processing and physicomechanical properties of the TPV (Table 1 ), but during reprocessing of the materials the achieved effect was not reproduced. The melt flow index of a composite of EPR with polypropylene increases when reactive oligomers are introduced, but the properties of the TPV are hardly improved (see Table 1 ). It seems that, under conditions of dynamic vulcanisation at temperatures above 160°C, the OEA is unable to be evenly distributed in the rubber-thermoplastic composite and to add to rubber molecules and forms a separate phase as a result of homopolymerisation.
Similar results were obtained when oligodienes were used as additives in EPR-polyolefin blends. As can be seen from Table 1 , with a marked improvement in the processing properties, the physicomechanical properties of the modified TPVs deteriorate. The formation of chemical bonds in the interphase layer in the EPR-polyolefin composite seems to promote an improvement in their properties.
The introduction of non-reactive oligomers (paraffinicnaphthenic oils, plasticisers of the aliphatic carboxylic acid ester type) into EPR-polyolefin blends leads to an increase in the melt flow index both of mechanical mixtures and of dynamically vulcanised EPR-PE and EPR-PP composites.
With increase in the content of plasticisers there is a reduction in tensile strength, stress under 100% elongation, hardness, and tension set after break but an appreciable increase in breaking elongation and rebound resilience of thermoplastic vulcanisates based on a EPR-HDPE composite (Fig. 1) .
It must be pointed out that the most appreciable changes in properties of TPVs occur when plasticisers and petroleum oils are introduced in a quantity of 10-40 parts per 100 parts rubber. With increase in their content from 50 to 100 parts there is no significant change in strength and elastic properties.
The introduction of unreactive oligomers improves the flow of the material considerably. The proportional relationship between the content of paraffinic-naphthenic oil and the melt flow index of a TPV based on an EPR-HDPE blend was established (see Fig. 1 ). A study was also made of the influence of the type and content of additive on the properties of a TPV based on EPR with polypropylene ( Fig. 2) (the results were obtained jointly with M.A. Yumashev). Plasticisers and oils compatible with the polymeric phases of the composite were used as additives.
P
As can be seen from Fig. 2 , the type of additive hardly influences the change in properties of the TPV. In all cases investigated, with increase in the additive concentration there is an improvement in the processing and high-elastic properties of the TPV, while the strength, hardness, and modulus are reduced.
Furthermore, plasticised TPVs are characterised by an improvement in certain special properties. Results were obtained that indicate a reduction by a factor of 1.5-3.5 in the degree of swelling of thermoplastic composites based on SKEPT with PP and a plasticiser in SZhR-2 and other media (ref. 8).
In a study of the heat ageing of TPVs in the free and stress states it was established that, with increase in the plasticiser content, the ageing resistance of the composites increases (Figs. 3 and 4) .
The cause of the observed dependence of properties of TPVs on the additives may be the effect of these additives on the vulcanisation characteristics in the production of dynamic vulcanisates. In fact, with increase in the plasticiser concentration there is an increase in the induction period and a reduction in the rate and degree of vulcanisation.
By means of differential scanning calorimetry (DSC) it was established that, if the melting peak of the thermoplastic is narrowed and displaced towards higher temperatures during the annealing of TPV specimens, then, when a plasticiser is introduced, the melting peak is displaced towards lower temperatures. This indicates the effect of the plasticiser on the process of crystallisation of the thermoplastic. It was established by radiothermoluminescence (Fig. 5 ) that, in the presence of a plasticiser, rearrangement of the boundary layer in the TPV and change in its parameters occur.
Both these factors -the effect of the plasticiser on the vulcanisation characteristics and the interaction at the phase boundary -seem to determine the change in properties of plasticised TPVs.
Thus, the use of non-reactive oligomers (plasticisers and paraffinic-naphthenic oils) is an effective means of controlling the properties of TPVs. 
